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(Dated: November 5, 2008)
I. FRACTION OF MOLECULES CAPABLE OF
COLLIDING
For A-type molecules, we have the fraction of molecules

































and the number of collisions between A-type and B-type








(vx − vu)2 + (vy − vv)2 + (vz − vw)2
































(vx − vu)2 + (vy − vv)2 + (vz − vw)2
}
To proceed with the integration, it is convenient to














x˙AB = vx − vu ≡ α
y˙AB = vy − vv ≡ β
z˙AB = vz − vw ≡ γ
we can get the new differential volume element using the
Jacobian (see Appendix), i.e.,
dvxdvydvzdvudvvdvw =
J(α, δ)J(β, ζ)J(γ, η)dαdβdγdδdζdη































































2where all integrals are over the range from −∞→ +∞.
We then have, since they are all standard integrals∫













































For a pure A system, µ = mA/2 and ρA = ρB = ρ,










II. MOLECULES COLLIDING WITH A WALL
The volume of the cylinder constructed in the figure is
cdt cosϑdS
and the number of molecules in that volume is
ρcdt cosϑdS
where ρ is the number density. The fraction of those
molecules which have the correct (appropriate) angle,
and speed to actually strike the differential element of
surface area on the wall, dS, in time dt is
ρcdt cosϑdSKe−mc
2/(2kT )c2dc sinϑdϑdϕ
where K is the normalization constant.



























FIG. 1: Cylinder containing molecules which will collide with



























From elementary calculus, as example, the Jacobian
connecting Cartesian to polar coo¨rdinates (in the plane)
proceed from the definitions:
x = r cosϕ
and










∣∣∣∣ cosϕ −r sinϕsinϕ r cosϕ
∣∣∣∣ = r
so dxdy = rdrdϕ.
